The assessment of vasoactive properties of CGRP and adrenomedullin in the microvasculature: a study using in vivo and in vitro assays in the mouse.
The potent neuropeptide vasodilator, calcitonin gene-related peptide (CGRP), and the vasoactive peptide adrenomedullin (AM) are structurally related. Evidence from our laboratory has demonstrated that these peptides have potent microvascular actions of relevance to cardiovascular and inflammatory effects in health and disease. We wish to further investigate the actions of these peptides through studies in genetically modified mice. We have developed techniques to enable the quantitative analysis of CGRP and AM responses in the mouse microvasculature. A mouse isolated mesentery system was developed that measures changes in perfusion pressure used as an index of microvascular relaxation in the precontracted mesenteric microvascular bed. Bolus injections of CGRP and AM caused dose-dependent decreases in perfusion pressure that were proportional to vascular relaxation. An in vivo mouse skin assay was also used in which agents were injected intradermally into the dorsal skin. The effects of these agents was assessed by the extravascular accumulation of intravenously injected 125I-albumin for their ability to potentiate plasma extravasation induced by a mediator of increased microvascular permeability. CGRP and AM are not directly active in this assay, because it does not directly measure blood flow. However, the vasodilators acted in a potent and dose-dependent manner to significantly potentiate edema formation. The results demonstrate the potent activity of CGRP and the activity (although 100- to 300-fold less potent) of AM. Furthermore, the results demonstrate the increased potency of CGRP in the microvasculature when compared with the structurally distinct peptide VIP and PGE1.